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(54) SEMICONDUCTOR PHOTOCOUI 
(11) 5-152602 (A) (43) 18.6.19931 

(21) Appl. No. 3-340143 (22) 28.11.1991 
(71) OMRON CORP (72) SHUICHI SUGIMOTO(2) 
(51) Int. CI 5 . H01L31/12//H03K17/78 



PURPOSE: To manufacture a photocoupler at a low using no transfer molding, 
and further, to improve a dielectric strength between light emitting and receiving 
elements. 

CONSTITUTION: A rectangular through hole 12 is bored in the central part of 
an insulation board 11. A pair of lead frames 1, 2 is bonded to the front surface 
of the insulation board 11. To the lead frame 1 a light receiving element 5 
is die-bonded, and to the other lead frame 2 the light receiving element 5 is 
wire-bonded. A pair of lead frames 3, 4 is bonded to the rear surface of the 
insulation board 11 too. To the lead frame 3 a light emitting element 8 is die- 
bob, and to the other lead frame 4 the light emitting element 8 is wire-bonded. 
The light emitting and receiving elements 8, 5 are opposed to each other via 
the through hole 12, and it is filled with a silicone resin 15a. 
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(54) REFLECTION TYPE PHOTOCOUPLER 
(11) 5-152603 (A) (43) 18.6.1993 (19) JP 

(21) Appl. No. 3-314351 (22) 28.11.1991 
(71) SHARP CORP (72) TETSUYA OKAMOTO(2) 
(51) Int. CI 5 . H01L31/12 

PURPOSE: To obtain a reflection type photocoupler capable of suppressing the 
variation of the distance characteristic between light emission and reception 
and reducing its size, by forming its light emitting and receiving parts in a 
body. 

CONSTITUTION: A photoelectric conversion element 14 is mounted in a recessed 
part 15 of a resin package 11, and is wire-boned by bonding wires 29. To per- 
form an optical isolation between the light emitting and receiving parts 12, 
13 thereof, a resin plate 31 as a light shielding wall is inserted into a slit 28. 
The length of the light shielding plate 31 is set as large as the width dimension 
of the recessed part 15 of the resin package 11 so that the reflection light 
reflected by the inner wall of the recessed part 15 is not inputted to the light 
receiving part 13, and the inside of the recessed part 15 is molded with a trans- 
parent resin 32. Therefore, the variations of a focal distance and a depth of 
focus, each of which is one of the sensitivity characteristics of a photocoupler, 
can be suppressed. Thereby, since the space between the light emitting and 
receiving parts of the photoelectric conversion element 14 can be reduced easily, 
the optical path between light emission and reception is made short, and a 
large optical output can be obtained. 
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(54) DIAMOND SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(11) 5-152604 (A) (43) 18.6.1993 (19) JP 

(21) Appl. No. 3-339371 (22) 29.11.1991 

(71) CANON INC (72) KEIJI HIRABAYASHI 

(51) Int. CI 5 . H01L33/00,H01L21/205,H05B33/14 



PURPOSE: To obtain a diamond semiconductor based light emitting element 
capable of operating at a large current and having a high insulating quality, 
an enough brightness and a high durability. 

CONSTITUTION: A diamond semiconductor device wherein a diamond semiconduc- 
tor 2 is formed from a single nucleus on the predetermined location of an insula- 
tion substrate 1, and on this diamond crystal a Schottky junction electrode 
3 and an ohmic junction electrode 4 are formed independently of each other, 
and further, by applying a forward voltage across these electrodes using a 
DC power supply 5 an electroluminescence is generated in the diamond crystal. 
Also, in the diamond semiconductor device including a pn junction, by making 
a p-type semiconductor part include boron as impurity and an n-type semiconduc- 
tor part include lithium as impurity, a highly durable diamond semiconductor 
device capable of operating at a large current is created. 
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